Introduction
============

A high prevalence of suicidal tendency is noted in the early course of schizophrenia,[@b1-ndt-11-087],[@b2-ndt-11-087] a major disease accounting for 55% of all psychotic disorders in the adult Chinese population.[@b3-ndt-11-087] Antipsychotic medications aid in the improvement of psychotic symptoms in patients with first-episode psychosis (FEP).[@b4-ndt-11-087] However, substantial clinical data indicate that lack of treatment and medication nonadherence increases the risk of clinical relapse in patients with FEP.[@b5-ndt-11-087],[@b6-ndt-11-087] Recurrent psychotic episodes increase treatment costs and the risk of developing persistent psychotic symptoms and social dysfunction. Further, relapse in young patients affects their long-term psychosocial development, and chronic depression and suicidal tendency are major causes for concern.[@b5-ndt-11-087],[@b7-ndt-11-087] Active, well-managed antipsychotic treatment of patients with FEP is crucial because they are usually younger, with a shorter duration of psychosis and a greater likelihood of controlling their symptoms, and consequently improving their social function is greater as compared with other types of psychosis.

Paliperidone extended-release (pali-ER), marketed as Invega^®^, is a once-daily atypical antipsychotic approved in many countries, including the People's Republic of China, for the treatment of schizophrenia in adults. Several placebo-controlled clinical studies conducted in non-Chinese populations have demonstrated an improvement in positive and negative symptoms with pali-ER treatment in patients with schizophrenia.[@b8-ndt-11-087],[@b9-ndt-11-087] The safety and efficacy of pali-ER as compared with other antipsychotic drugs has also been evaluated in Chinese patients with FEP.[@b10-ndt-11-087],[@b11-ndt-11-087] The role of pali-ER in FEP has been evaluated in smaller studies that focused more on remission of symptoms and less on social functioning and subjective well-being in response to the treatment. Also, they did not consider factors that may influence the progression and prognosis of schizophrenia, such as duration of untreated psychosis.[@b12-ndt-11-087],[@b13-ndt-11-087]

The current study examined the efficacy (including symptom control and functional improvement) of pali-ER in Chinese patients with FEP and attempted to determine the relationship between duration of untreated psychosis and functional improvement of FEP in the acute phase. The safety and tolerability of pali-ER was also evaluated.

Materials and methods
=====================

Study participants
------------------

Chinese male and female inpatients and outpatients, aged 18--65 years and diagnosed with FEP, who met *Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition* criteria, and were in the acute phase of the illness with a Positive and Negative Syndrome Scale (PANSS) total score ≥70 were enrolled. FEP was defined as the first onset of psychosis with no treatment, with treatment at a less than effective dosage or for less than 4 successive weeks, or symptoms that were alleviated but improvement had been for less than 6 months.

Patients with a diagnosis of substance dependence or a disorder that could affect the absorption, metabolism, or excretion of the drug were excluded from the study. A history of neuroleptic malignant syndrome or tardive dyskinesia, a positive urine pregnancy test, concomitant medication that could prolong the QT interval, and hypersensitivity to pali-ER or risperidone were also exclusion criteria.

The independent ethics committee or institutional review board at each study site approved the protocol, and the study was conducted in accordance with the ethical principles of the Declaration of Helsinki and consistent with Good Clinical Practices and applicable regulatory requirements. All patients provided their written informed consent before enrollment.

Study design
------------

This flexible-dose, open-label, single-arm, multicenter, prospective study was conducted from January 22, 2010 to September 13, 2010 at nine sites in the People's Republic of China. The study consisted of two phases, ie, a screening/baseline phase and an 8-week, open-label treatment phase.

All patients received flexibly dosed (3--12 mg) pali-ER tablets once daily. The pali-ER tablets were supplied in blister packages of 3 mg and 6 mg, and were administered at doses of 3, 6, 9, or 12 mg. The recommended starting dose was 6 mg. However, a starting dose of 3 mg was acceptable for patients with drug intolerance. The target dose was reached and dose adjustments were made using increments of 3 mg at the investigator's discretion based on the patient's clinical history and symptoms. At each visit, investigators confirmed the actual dose taken with both the patient and their caregiver. The new prescribed dose was also recorded.

Pali-ER tablets were administered once daily in the morning. Patients were directed to consume each tablet either in the fasting state or combined with breakfast consistently, and not to alternate between fasting and post-meal administration.

Concomitant medications
-----------------------

Following local treatment guidelines,[@b14-ndt-11-087] use of mood stabilizers, antidepressants, and other antipsychotic drugs was not recommended. Benzodiazepines were permissible, if required, for anxiety or/and insomnia. Previous medications for treatment of FEP were to be discontinued within 2 weeks before administration of the first dose of the study drug.

Efficacy assessments
--------------------

The primary efficacy endpoint was the percentage of patients with an increase of ≥8 points on the Personal and Social Performance (PSP) scale from baseline to day 56 (end of 8 weeks). Scores on the PSP scale and its four domains (socially useful activities, personal and social relationships, self-care, and disturbing and aggressive behavior) were assessed at baseline, day 28, and day 56, and the patients were grouped into six categories (absent, mild, manifest, marked, severe, and very severe) in each of the four domains.

Secondary efficacy assessments included the percentage of patients with a ≥30% reduction in PANSS total score and a Clinical Global Impression-Severity (CGI-S) scale score ≤3 from baseline to day 56 (week 8), the percentage of patients with a PSP scale score ≥71 at day 56, and the relationship between duration of untreated psychosis and PANSS or PSP at day 56. The changes in PANSS total scores, PANSS Marder factor scores, CGI-S scores, and Subjective Well-being under Neuroleptics Scale (SWN) scores from baseline to endpoint were also assessed. Additionally, the percentages of patients grouped by three levels of PSP total scores (1--30 points, 31--70 points and 71--100 points) were also determined.

Safety assessments
------------------

Treatment-emergent adverse events (TEAEs), clinical laboratory parameters, electrocardiograms, weight, vital signs, physical examination, and the Extrapyramidal Symptom Rating Scale were used to evaluate safety.

Statistical analysis
--------------------

The sample size was determined based on the results of a previous similar study wherein an increase in PSP score of ≥8 points occurred in 80% of patients after treatment with pali-ER.[@b12-ndt-11-087] A total of 246 patients was considered sufficient to provide a two-sided 95% confidence interval (CI) for the sample responder rate with a precision equal to 0.1. Assuming a 10%--20% dropout rate, it was planned to enroll 300 patients.

The analysis set for the primary efficacy endpoints represented the full analysis set (FAS), which included all patients who received at least one dose of pali-ER and had at least one post-baseline efficacy evaluation. Primary and secondary endpoints were analyzed descriptively.

Depending on whether the changes between baseline and endpoint met a Gaussian distribution, the Student's *t*-test or paired Wilcoxon signed rank test was used. The qualitative data were analyzed using the χ^2^ test or Fisher's Exact test. The statistical analysis was performed using SAS version 9.1 for Windows software (SAS Institute Inc, Cary, NC, USA).

All safety assessments were analyzed descriptively and were performed on the safety analysis set, which included all patients who received at least one dose of pali-ER and provided at least one safety assessment data point (patients who have provided at least one time safety assessment at scheduled visit).

Results
=======

Study participants
------------------

Of the 313 enrolled Chinese patients, 308 (98.4%) were included in the safety set and 306 (97.76%) ([Table S1](#SD1-ndt-11-087){ref-type="supplementary-material"}) were included in the FAS ([Table S1](#SD1-ndt-11-087){ref-type="supplementary-material"}). A total of 269/308 patients (87.3%) received 8 weeks of treatment without any major protocol violation ([Figure 1](#f1-ndt-11-087){ref-type="fig"}).

The proportion of men and women was similar (50%) in the FAS, with a mean (± standard deviation) age of 30.00±11.21 years and a body mass index of 21.61±2.9 kg/m^2^. The majority (69.3%) of patients were diagnosed with paranoid schizophrenia, and had suffered from psychosis for a mean duration of 1.5±3.20 years. The mean baseline PSP score was 41.39±12.21 and the PANSS total score was 95.34±18.50. The median duration of lack of treatment was 139 days ([Table 1](#t1-ndt-11-087){ref-type="table"}).

Extent of exposure
------------------

The actual mean daily dose of pali-ER taken was 3.65±2.14 mg at baseline and 6.53±1.82 mg at day 56±3 ([Figure 2A](#f2-ndt-11-087){ref-type="fig"}). However, the prescribed mean doses were 4.38±1.50 mg at baseline and 6.42±1.87 mg at day 56±3 ([Figure 2B](#f2-ndt-11-087){ref-type="fig"}).

Primary efficacy
----------------

In the FAS, after 8 weeks of treatment with pali-ER, 283/294 patients (96.26%) achieved a clinically relevant improvement in the PSP score (≥8 points increase from baseline to endpoint). At week 8, mean PSP scores had increased from baseline by 34.30 points ([Figure 3](#f3-ndt-11-087){ref-type="fig"}). Patients' ability to function, as assessed by PSP scales, also improved from baseline to endpoint ([Figure 4](#f4-ndt-11-087){ref-type="fig"}). The severity level of the four domains of the PSP scale was also significantly improved (*P*\<0.001) at endpoint ([Figure 5](#f5-ndt-11-087){ref-type="fig"}).

Secondary efficacy
------------------

Psychiatric symptoms were improved after 8 weeks of treatment with pali-ER: 284/306 patients (92.8%) had a ≥30% reduction in PANSS total score from baseline to endpoint. The PANSS total score improved significantly (*P*\<0.0001) over time, with a mean change of 51.8±21.6 at endpoint ([Figure 6](#f6-ndt-11-087){ref-type="fig"}). The mean PANSS subscale scores also improved significantly (*P*\<0.0001), with the most improvement seen in symptoms of psychopathology (24.15±11.80), followed by positive symptoms (16.76±6.63) and negative symptoms (10.89±7.18) from baseline to endpoint. PANSS Marder factor scores improved significantly (*P*\<0.0001) after 8 weeks of treatment with pali-ER, with the greatest improvement occurring in positive symptoms ([Figure 7](#f7-ndt-11-087){ref-type="fig"}).

At endpoint, 218 patients (74.2%, 95% CI 69.15--79.15) had a PSP score ≥71, indicating substantial clinical improvement, and 266 patients (86.9%, 95% CI 83.15--90.71) achieved moderate improvement in their CGI-S score. The mean change in PANSS total scores was 51.80±21.60 and in the CGI-S score was 3.20±1.21.

Mean SWN scores increased (21.97±20.38) significantly (*P*\<0.0001) from baseline to endpoint ([Figure 8](#f8-ndt-11-087){ref-type="fig"}). The proportion of patients who felt discomfort decreased from 72.8% at baseline to 20.9% at week 8, and the proportion of patients who felt comfortable increased from 8.5% to 56.9% ([Figure 9](#f9-ndt-11-087){ref-type="fig"}).

There was a negative correlation between duration of untreated psychosis and posttreatment PSP score (*r* =-0.2019, *P*=0.0006), and a positive correlation with posttreatment PANSS total score (*r* =0.1952, *P*=0.0007), indicating that a shorter untreated period is associated with better social functioning and a more favorable prognosis.

Safety results
--------------

Ninety-five (30.84%) of 308 patients in the safety analysis set experienced at least one TEAE. The most common TEAEs (incidence \>3%) were extrapyramidal symptoms (12.01%), agitation and somnolence (4.22% each), xerostomia and weakness (3.57% each), and bradykinesia (3.25%, [Table 2](#t2-ndt-11-087){ref-type="table"}). No deaths occurred during the study. TEAEs leading to permanent discontinuation of the study drug (leukopenia, excitement, and extrapyramidal symptoms) were noted in three (0.97%) patients. Three patients (0.97%) experienced serious TEAEs, ie, depression, agitation, and extrapyramidal symptoms. Mild or moderate TEAEs related to hyperprolactinemia were reported in six (1.95%) patients. Mean patient weight increased significantly (*P*\<0.0001) from baseline (59.92±10.36 kg) to the 8-week endpoint (61.74±10.19 kg). The mean extrapyramidal symptom score was increased from baseline (0.25±1.15) to endpoint (0.37±1.10). There were no significant increases in fasting glucose. No clinically relevant changes were observed in vital signs, electrocardiographic recordings, or other clinical laboratory parameters.

Discussion
==========

Treatment with flexible-dose (3--12 mg/day) pali-ER tablets resulted in overall improvement in social functioning in patients with FEP, as indicated by improved PSP scores (≥8) at the 8-week endpoint of this open-label study. By week 4, the PSP total score had increased by over 20 points and continued to improve to the end of the trial, suggesting that social and personal functioning can improve rapidly with treatment. Further, improvement in socially useful activity and personal and social relationship domains of the PSP score also occurred following a short period of pali-ER treatment.

A PANSS total score decrease of ≥30% from baseline was used as a criterion for clinically significant improvement, based on previously published data. A larger proportion of patients (92.81%) achieved this criterion than in a previous placebo-controlled, 6-week study in a white population (50%) or in an open-label, 8-week study in a similar population (82.6%).[@b8-ndt-11-087],[@b12-ndt-11-087] This difference may be a result of the more responsive, relatively naïve patients enrolled in the current study, who had been treated previously with other antipsychotics at an insufficient dose or for an inadequate duration.

Psychiatric symptoms, as assessed by the PANSS subscale scores and Marder factor scores, also improved, which is consistent with previous studies conducted in similar populations.[@b12-ndt-11-087],[@b13-ndt-11-087] However, the mean daily dose of pali-ER actually taken at week 8 (6.5±1.8 mg) was less than in a previous study (7.9±2.2 mg) also conducted in a Chinese population.[@b12-ndt-11-087]

Patients with FEP are more sensitive to antipsychotic drugs and show a rapid improvement in positive psychotic symptoms.[@b4-ndt-11-087] Thus, the optimum dose for individual patients and possible adverse effects of a drug may vary in clinical practice. The open-label design with flexible-dose treatment in this study simulates the clinical practice currently followed in hospital settings.

In this study, the number of patients initially prescribed a 3 mg dose of pali-ER decreased from baseline (53%) to week 1 (11%). This may have resulted from the need for higher doses when treating more pronounced symptoms. However, it could also reflect the fact that pali-ER had just been launched in the People's Republic of China when this study was conducted. Consequently, Chinese psychiatrists may have been reluctant to start with the higher 6 mg dose as recommended in the labeling, perhaps due to apprehension about safety and tolerability, and thus opted to initiate dosing at 3 mg. Currently, 6 mg is generally prescribed as a starting dose because acceptable tolerability of pali-ER has been demonstrated in this and several similar placebo-controlled studies,[@b8-ndt-11-087] and has been seen in routine clinical practice.

In order to measure self-reported subjective well-being, the SWN-20 score[@b15-ndt-11-087] has been widely used as it is one of the important outcome variables of antipsychotic treatment. The Chinese version of the SWN-20 was validated in 2003, with good internal consistency (Cronbach's *α*=0.839) and demonstrating a correlation with the global well-being schedule (0.652), Self-Rating Anxiety Scale score (-0.641), and Self-Rating Depression Scale score (-0.674). Two cutoff points, 83 and 96, were defined, resulting in three categories (feeling discomfort \[SWN \<83\], borderline \[83≤SWN≤96\], and feeling comfort \[SWN \>96\]).[@b16-ndt-11-087] The results of this study demonstrated overall improvement in mean SWN scores from baseline (72.7) to endpoint (94.7), with an increased percentage of patients indicating satisfaction with treatment (8.5% to 56.9%). As explored in one study, FEP patients with better improvement in SWN scores in early stage of treatment (SWN ≥80 within the initial 2 weeks) could likely show a better efficacy in a short period and improved functioning outcome in the following 3--5 years.[@b17-ndt-11-087] Improved SWN scores at week 2 in our study also suggest a good functional outcome with long-term pali-ER treatment.

Our study had a comparatively large sample size when compared with previous FEP studies.[@b18-ndt-11-087],[@b19-ndt-11-087] We also investigated the relationship between duration of untreated psychosis and scores on scales for social functioning (PANSS or PSP), which indicated that a shorter untreated period is associated with better social functioning (PSP score) and an improved PANSS score in patients with FEP once treatment is started. These findings are consistent with those of several other studies.[@b5-ndt-11-087] The improvement in negative symptoms after pali-ER treatment is also consistent with the findings of a previous placebo-controlled study in a predominantly white population.[@b9-ndt-11-087]

The safety and tolerability results for pali-ER over the course of the 8-week treatment period in patients with FEP are consistent with previous studies in a similar population[@b12-ndt-11-087],[@b13-ndt-11-087] and placebo-controlled trials conducted predominantly in white patients.[@b20-ndt-11-087]--[@b22-ndt-11-087] The incidence of extrapyramidal TEAEs and increased prolactin levels in the current study was less than in other pali-ER studies conducted in the People's Republic of China[@b23-ndt-11-087],[@b24-ndt-11-087] and in pivotal global studies.[@b8-ndt-11-087] This may reflect the low mean dose of pali-ER used in this study. However, the increase in body weight at study endpoint was consistent with that in previous pivotal studies.

This study has some limitations, including its open-label design and lack of an active or placebo comparator. The onset of effective treatment and dose required for improvement in psychotic symptoms and social functioning could have been better interpreted in comparison with an active or placebo comparator.

To summarize, flexibly dosed pali-ER treatment resulted in a significant improvement in psychotic symptoms and social functioning and was generally tolerable during this 8-week, open-label trial in Chinese patients with FEP.

Supplementary material
======================

###### 

Enrollment and analysis sets for all sites

  Site                                                        Enrollment   FAS   PPS   SS
  ----------------------------------------------------------- ------------ ----- ----- -----
  Sixth Hospital of Peking University                         12           8     5     9
  XiJing Hospital of the Fourth Military Medical University   19           19    15    19
  First Hospital of ShanXi Medical University                 27           26    23    26
  Psychiatric Hospital of HeNan Province                      12           12    12    12
  Mental Health Center of QingDao City                        67           67    67    67
  KangNing Hospital of ShenZhen City                          12           12    5     12
  KangNing Hospital of WenZhou City                           84           82    67    83
  The Seventh People's Hospital of ShaoXing City              24           24    22    24
  The Fourth Hospital of FuZhou City                          56           56    53    56
  Total                                                       313          306   269   308

**Abbreviations:** FAS, full analysis set; PPS, per-protocol set; SS, safety set.
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![Patient disposition.\
**Notes:** Full analysis set, patients who received at least one dose of pali-ER with at least one efficacy evaluation; per protocol set, patients who received 8 weeks of treatment and had no protocol violation; safety set, all patients who took at least one dose of pali-ER and provided at least one set of safety assessment data.\
**Abbreviation:** pali-ER, paliperidone extended-release.](ndt-11-087Fig1){#f1-ndt-11-087}

![(**A**) Number of patients with prescribed doses as planned at the start of the visits. (**B**) Number of patients with actual doses administered at each visit.](ndt-11-087Fig2){#f2-ndt-11-087}

![Mean PSP score at each visit.\
**Abbreviation:** PSP, personal and social performance.](ndt-11-087Fig3){#f3-ndt-11-087}

![Distribution of patients by severity level of PSP score at baseline and endpoint.\
**Abbreviation:** PSP, personal and social performance.](ndt-11-087Fig4){#f4-ndt-11-087}

![Changes in impairment levels as assessed by the four domains of the PSP scale over time.\
**Abbreviation:** PSP, personal and social performance.](ndt-11-087Fig5){#f5-ndt-11-087}

![Mean PANSS total score at each visit.\
**Abbreviation:** PANSS, Positive and Negative Syndrome Scale.](ndt-11-087Fig6){#f6-ndt-11-087}

![Mean PANSS Marder factor scores at each visit.\
**Abbreviation:** PANSS, Positive and Negative Syndrome Scale.](ndt-11-087Fig7){#f7-ndt-11-087}

![Mean SWN total score over time.\
**Abbreviation:** SWN, Subjective Well-being under Neuroleptics.](ndt-11-087Fig8){#f8-ndt-11-087}

![Subjective comfort level at baseline and endpoint.](ndt-11-087Fig9){#f9-ndt-11-087}

###### 

Demographic and baseline characteristics (full analysis set)

  Items                                                                      Statistics
  -------------------------------------------------------------------------- ---------------
  Age (years), mean (SD)                                                     30.0 (11.2)
  Sex, n (%)                                                                 
   Men                                                                       153 (50%)
   Women                                                                     153 (50%)
  Weight (kg), mean (SD)                                                     60 (10.4)
  Height (cm), mean (SD)                                                     166.3 (6.9)
  BMI (kg/m^2^), mean (SD)                                                   21.6 (2.9)
  BMI category, n (%)                                                        
   \<18                                                                      29 (9.5)
   18--25                                                                    238 (78.0)
   \>25                                                                      38 (12.5)
  Categories of first-episode psychosis                                      
   Total (missing)                                                           306 (0)
   Schizophreniform disorder                                                 32 (10.5)
   Schizoaffective disorder                                                  4 (1.3)
  Schizophrenia                                                              270 (88.2)
   Total (missing)                                                           270 (0)
   Paranoid type                                                             187 (69.3)
   Disorganized type                                                         1 (0.4)
   Catatonic type                                                            1 (0.4)
   Simple type                                                               5 (1.9)
   Undifferentiated type                                                     76 (28.2)
  Duration of psychosis (years)[\*](#tfn1-ndt-11-087){ref-type="table-fn"}   
   n (missing)                                                               306 (0)
   Mean (SD)                                                                 1.5 (3.2)
   Median                                                                    0.4
   Range                                                                     0.00--30.05
   95% CI                                                                    1.1--1.8
  Duration of untreated period (days)                                        
   n (missing)                                                               301 (5)
   Median                                                                    139.0
   Range                                                                     2.0--10,976.0
   95% CI                                                                    310.8--554.1

**Note:**

Duration of psychosis = (date of signing informed consent form -- date of first onset of psychosis +1)/365.25.

**Abbreviations:** BMI, body mass index; CI, confidence interval; SD, standard deviation.

###### 

Incidence of treatment-emergent adverse events in at least 2% of patients (safety analysis set)

  Adverse events            Patients   Frequency   Incidence (%)
  ------------------------- ---------- ----------- ---------------
  Total                     95         225         30.8
  Extrapyramidal symptoms   37         44          12.0
   Agitation                13         14          4.2
   Somnolence               13         13          4.2
   Dry mouth                11         11          3.6
   Weakness                 11         11          3.6
   Bradykinesia             10         10          3.3
   Dizziness                8          9           2.6
